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NEW SPRAY BOTTLE 



The present invention relates to a dispenser comprising a conteiner for holding a 
product to be dispensed, said container having a container body with a bottom, a 
top and at least one side wall interconnecting said bottom and top, said container 
body ftjrther including at least one outlet opening arranged in the top part of ttie. 
container body, but preferably In or near said, bottom, and a dispensing 
mechanism interconnecUngly arranged on said at least one outlet opening. 

Dispensers are generally well known In the art. Prior art dispensers of the 
general type typically include a bottle having a nedc at the top, and a dispensing 
mechanism, for Instance a trigger sprayer, attached to the' neck. The trigger 
sprayer may be attached to the bottle in any conventional way, e.g. by a 
thre.aded connection, a bayonet connectton or a snap connectton. 

Alternatively, part of the trigger sprayer may be Integrated with the boVde. 

Trigger sprayers are well known in the art. A problem with dispensers known in 
the art comprising a container for holding a product to be dispensed is that those 
containers, when (completely) filled, are mostly uncomfortable as a result of the 
weight of the liquid contained therein. The filled dispenser as such therefore can 
sometimes be heavy and not easy In its use. 

Classical dispensers with the dispensing mechanism attached at the top of the 
container. mosUy threaded ttiereto, have the disadvantage that the wrist and/or 
forearm of the person using the dispenser are heavily forced. In using those 
classical dispensers the wrist has to move up and down in addition to inward' and 
outward movement of the wrist It is dear that such movements can lead to 
medical problems at the wrist and/or forsarm of a person using those dispensers. 




In addition classical dispensers as described here above have the disadvantage 
that there is always a leftover of liquid in the bottle of about the size of the bottom 
of the bottle. It is practically impossible to completely empty the bottle in the 
classical dispensers. 

Classical dispensers must normally be used in an upright position. When used 
under an Inclination, e.g. when spraying onto the soil, leakage problems along 
the trigger sprayer often occur. So dispensers known in the art cannot be 
conveniently used under an inclination, especially when the dispensers are 
directed to the soil surface. 

The above-mentioned drawbacks are solved In the provision of the current 
dispenser. 

The current invention thus relates to a dispenser as exemplified in Rgure 10 
comprising a container (A) for holding a product to be dispensed and a 
dispensing mechanism (B), said dispenser comprises 

a) a container body (Q) having a bottom (E) , and a means for 
interconnecting said bottom with a side opposite thereto; 
said container body further including at least one outlet 
opening (F) arranged in or near tiie side opposite to said 
bottom, preferably in or near the upper half of the means 
interconnecting the bottom with the side opposite to said 
bottom, 

b) a conduct (6) connecting said container body, extending 
from the outiet opening (F), with said dispensing 
mechanism, 

c) a trigger sprayer (H) and, 

d) a neck (K) connecting said trigger sprayer (H) wittn said 
conduct (6) 

characterized in tiiat, said neck (K) and said conduct (G) are linked to said 
container body (Q) so tiiat said neck (K) and said conduct (G) form a swan-neck 




or a U-shape extending from said outlet opening (F) so as to exchange air 
pressure and product to be dispensed. 

The means for interconnecting the bottom , of the container body and the side 
opposite thereto can be either a cylinder, like a bottle, or have a cubical shape 
wherein this cubic form comprises side wails, preferably at least 4. side walls 
(C.D,...) interconnecting the bottom with ttie side opposite ttieretd. Alternatively 
the container body can have a triangular form as well. 

In a preferred embodiment the inventive dispenser has a protrusion (M) arranged 
close to the trigger sprayer (H) such as to receive the end of a tube (N) attached 
to said trigger sprayer. 

In another prefenred embodiment the Inventive dispenser has the protrusion (M) 
arranged in such a manner extending the conduct (O) as to receive a tube (N) 
which is attached to the sprayer. 

In another embodiment the dispenser has the protrusion (M) arranged in a 
manner extending the neck (K) as to receive a tube (N) attached to the sprayer. 
Alternatively the dispenser according to the invention has the protrusion (M) 
arranged in the neck (K) In such a manner as to receive a tube (N) attached to 
the sprayer. 

In order to overcome Vne disadvantages (such as forced wrist and/or forearm) 
associated with the use of classical sprayers which are mostly heavily loaded 
vWth liquid, the dispenser according to the cunrent invention is characterized in 
that the container body is shaped in such a manner that the container body is 
resting on the forearm of a human being using the dispenser. 
I^ore in particular the sidewall (C) of said container body is shaped in such a 
manner that said sidewall is resting on the forearm of a human being when in 
use. /• 

For ease of filling the dispenser with liquid the protrusion (M) contains an opening 
means (P) with closure means, so that the sprayer does not have to be removed 
from the neck of the dispenser. AKematively. the dispenser according to the 
invention comprises an opening for filling in its bottom (E) and/or in one or more 
of its sidevralls (C.D,...) and/or in Its side opposite to said bottom. 




The trigger sprayer (H) can be attached to the neck (K) in any conventional way 
e.g; by a threaded connection, a bayonet connection or a snap connection. 
However the trigger sprayer can aiso be Integrated with the neck (K) and form 
one part. 

The combination of the elements trigger sprayer (H), neck (K) and conduct (G) 
can aisp be attached to container body (Q) at the outlet opening (F) in any 
conventional way e.g; by a threaded connection, a bayonet connection or a snap 
conne(^on, and may alternatively be Integrated as one part witti tiie container 
body(Q). 

Suitable trigger sprayers are for Instance trigger sprayers with a so-called 
precompresslon system. A precompression system may be placed between a 
pump and a discharge nozzle that are connected by a conduit debouching in a 
space, the system comprising a precompresslon valve movable between a 
position closing off the connection in which it abuts a seat on the mouth of the 
conduit and a position releasing ttie- connection in which it Is spaced from the 
seat, tine precompresslon valve being biased to the closing position by spring 
means. Such a precompression system is known from e.g. USP 5,730,335 or 
WO 00/33970. Other trigger sprayers to be used on the current dispenser are 
those described in e.g. USP 4.706.888 and USP 6.126,090. 

The dispenser according to the invention may thus comprise In its bigger sprayer 
as part of the dispensing mechanism (B) a so-called precompresslon system, 
alttraugh It is not essential for ttie peribnmance of the current invention. Said 
dispenser may be equipped witii other well known dispensing mechanisms 
without departing from the scope of the present invention. 

The known precompresslon system is used in a sprliyer head for a container, for 
instance a botUe, containing liquid. Such a sprayer head is fomned by a body in 
which a manually operable piston pump is anranged. This pump is operated by a 
Wgger that Is pivotally connected to the body. 
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The suction side of the pump is connected to a tube (N) that extends into a bottle 
and through which liquid may be drawn out of the bottle. i ■ 

The compression side of the pump Is connected to the discharge nozzle of the 
sprayer head ttirough a conduit. 

Between the pump and the conduit leading to the discharge nozzle Is anranged 
the precompression system, comprising a precompresslon valve that Is kept shut 
by spring means and that is opened only when a predetermined pressure is 
attained within the pump. The precompression valve has for its object to prevent 
the fluid from leaving the discharge nozzle ^t too low a pressure, which would 
result in too large drops being formed in the spray. 

In order to achieve an optimum spra^ng pattern the liquid , must in fact be 
pressed out of the discharge nozzle at a predetemilned and relatively high 
fNressure. i .. 

t 

There are several advantages using the inventive dispensers with the thus 
shaped container bodies according to the present invention. 

Firstly there are ergonomic advantages. For the handgrip itself, there is a better 
grasping interface for left and right-handed users. There Is no up and down 
movement of the wrist (so called radial and ulnar deviation) and In addition only a 
limited outward and Inward movement of the wrist Is necessary (so called 
dorsiflexlon and palmar flexion of the wrist Is allowed) to property dispose the 
product contained in the dispenser. The working line of the spray liquid (the 
spraying action) Is the normal woricing line of the wrist-arm alignment. The wrist 
alignment Is achieved because of the geometric layout of the container or bottle 
according to the current invention. Another advantage due ta the container in 
accordance with the Invention is that the weight^of 'sald container, when filled, 
does not stress the wrist resulting in a much better comfort of use. The forearm 
supports the weight without bending the wrist. The weight of a classical container 
or botUe forces the wrist to misalign wltii the ami. 




Secondly there are environmental advantages in using the dispenser according 
to the present invention. As exemplified in Figures 1-6, the tube (N) attached to 
the sprayer usually extends into the protrusion (M) in such a way that there is a 
minimal left-over of liquid In the bottle because of an optimal flow of liquid from 
the protrusion of the bottle or container to the sprayer. There is only a very little 
volume left at the end of the dip tube. A classical or standard spray bottle has a 
volume left over of about the size of the bottom of the bottle. 

Thirdly the dispenser according to the present invention is safer with regard to 
leakage of liquid out of the container. With a normal classical fiil as manufactured ' 
the chance for leaking of the inventive dispenser is much smaller compared to 
the dispensers known in the art. If the inventive dispenser falls over on its left or 
right side, there is 50% less chance for leaking, because the liquid hardly 
reaches the closing edge of the trigger sprayer because of the shape or design of 
the inventive di^enser but also of the presence of the air chamber designated 
as A In Figures 1-5. Liquid present in a classical dispenser always reaches the 
closure when falling on its left or right side resulting in sometimes substantial 
leakage of the liquid out of the dispenser. 

A standard trigger sprayer present on a classical spray bottle cannot 
conveniently be used under an inclination when the bottle Is directed to the soil 
surface, for instance for spraying herbicides or spraying household cleaners, 
since it will start leaking after ±5 trigger actions or when the trigger is 
continuously pushed in. This is because of the 'venting hole* present in the 
trigger spray system. It is needed to let air into the bottle to avoid creating a 
vacuum in the bottle. The dispenser according to the current invention causes no 
leaks because the air bubble (A in figures 1-5) prevents the liquid from flowing 
through the venting hole. 

The Inventive system prevents leakage during use because of the two 
communicating air chambers; one air chamber at front under trigger sprayer and 
one air-chamber atbaGk.of.botUe attop.of bottle yplume.tsee. Figures 1-5). . 




Figures 1-6 show how the two air chambers (A and B) move while rotating the 
inventive dispenser. 

While spraying (triggering movement) the air pressure in chamber B will drop 
because of liquid going out of the dispenser. Chamber A will stay at atmosphere 
pressure also based upon the principle of communicating vessels. 
When the pressure in chamber B becomes too low (under pressure), air and 
pressure from chamber A is automatically transported to chamber B. At the same 
time, while triggering, chamber A will be filled. with air again by venting. Venting is 
the air exchange between outside and inside air and is happening while the 
trigger is pressed in. 

Information relating to the product contained in the bottie and/or to the way the 
dispensing mechanism can be operated is usually displayed' on labels that are 
applied to the sides of the bottie or container. Therefore, to view this information, 
a pipspective purchaser and/or user of ttie dispenser must hold the bottie up so 
high that the information on the labels on the sides of the bottie is visible. 

In addition, purchasers of this type of dispensers usually store them in their 
homes in locations where they are easily accessed when needed. The 
dispensers are often stored in a cabinet beneath the sink of the home along with 
other cleaning and related products that are contained in bottles or dispensers, 
often bottles with trigger sprayers. When looldng for a particular product 
contained in a bottie or dispenser that is stored beneath a sink, the user is often 
required to pick up each of tiie botties and dispensers stored there to view the 
sides of the botties and dispensers in order to determine their contents. 

Incidentally, the same issue arises when l>ottles .or dispensers are tightiy packed 
in display racks in supermarkets, where a prospective purchaser will often have 
to pick up a bottie or dispenser in order to verify if it is the particular brand for 
which he/she is looking. 




Part of the present invention is to provide a dispenser of the type described 
above in which the above discussed drawbaclcs associated with prior art 
dispensers are overcome. This is achieved in such a dispenser wherein the 
dispensing mechanism canies at least one label displaying infomnation. With the 
Infonmation displayed on the dispensing mechanism, which is arranged on top of 
the bottle, it is not necessary to hold the dispenser up high in order to view the 
information. In this connection, the terni "label" Is Intended to denote any object 
that Is suitable for displaying infomiation. 

In a preferred embodiment of the dispenser, the dispensing mechanism includes 
at least one top surface, the at least one label being arranged on the top surface. 

Furthermore, the information, which may include information on how to operate 
the dispensing mechanism, is then readily visible when tiie dispenser is held in 
the hand prior to or during its use. 

in order to improve the impact and Visibility of the infonmation. tiie at least one 
label preferably displays tiie information in at least two different cotors. 

The information may relate to the product to be dispensed and/or to the use of 
tiie dispensing mechanism. 

The Invention will now be illustrated with reference being made to the annexed 
drawings (Figures 1-19), In which like parts are identified by the same reference 
numerals: 

Figure 1 represents an example of tiie inventive dispenser in an upright position 
Rgures 2-6 show spraying positions of tiie inventive.dispenser 
Rgure 7 shows the condition when the botUe is pibsitioned on the forearm before 
triggering is activated. 

Figure 8 shows tiie condition when the botUe is positioned on tiie forearm while 
friggering is activated. 
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Rgure 9 shows the condition when the bottle is positioned on the forearm during 

and after triggering is activated. 

Figure 10: perspective view of a preferred embodiment 

Figure 11: top view of a preferred embodiment 

Rgure 12: front view of a preferred embodiment 

l=igure 13: perspective view of a preferred embodiment 

Figure 14: side view of a preferred embodiment 

Rgure 1 5: Alternative design. It shows a separate handle with .a spray ' 

trigger and a separate container body. The container body (Q) is filled 
via outiet opening (F). The dip tube (N) extends finom the sprayer head 
into the connec^ng cap. The container body loclcs to the handle via a 
connecting cap. Wifli tills concept ttiere is no front air chamber. 
Rgure 16: shov\» ttiree alternative designs according to the invention 
Figure 17: shows the Inventive dispenser with a container body (Q) in a 
cylindrical form 

Figure 18: represents a dispenser according to the' invention wherein the 

container body (Q) Is a triangular form. 
Rgure 19: represents an altennative dispenser according to the invention.. 

Explanation of the Figures 1 to 6. 

These figures show how the two air chambers (A and B) move while rotating the 
bottie. i . 

Figures 2 to 6 show the spraying positions. 

While spraying (tiiggering movement) the air pressure in chamber B wilt drop 
because of liquid going out of the bottie. Chamber A will stay at atmosphere 
pressure. y 

When the pressure in chamber B becomes too' low (under pressure), air and 
pressure from chamber A is automatically transported to chamber B and liquid 
flows to the dispensing mechanism. At the same time, virtiile triggering, chamber 
A \A^il be filled wtth air again by venting. 




Venting is air excliange between outside and inside air and is liappening while 
trigger is pressed in. 

Explanation of the Figures 7 to 9. 

Raure 7 shows the condition when the botUe is positioned on the foreann before 
triggering is activated. 

[similar to positions in figures 2 to 5, without triggering activated] 

At this condition the pressure in Pa1 is equal to the pressure in Pb1 plus the 

hydrostatic pressure (Ph) from liquid level difference C1. 

Pbl is at atnrK>sphere pressure. 

Formula: Pa1=Pb1+Ph(C1) 

This results in liquid level A1 being in balance with liquid level] B1. detemiined by 
the respective air chamb^ Pa1 and Pbl 

FiauPB 8 shows the condition when the btMe is positioned on the forearm vt^lle 
triggering is activated. 

At tills condition ttie venting hole is opened and the hydrostatic pressure forces 
the pressure in Pa1 to exchange with outside air until Pa2 is at atmosphere 
pressure. This results in liquid level A2 to rise while liquid level B2 drops. 
At tills moment Pb2 enters into under pressure. 

Figure 9 shows the condition when tiie bottle is positioned on tiie forearm during 
and after triggering is activated. 

At this condition the venting hole is opened and closed. The liquid level A2 drops 
to >^ because of liquid taken out by the dip tube.- ' 

Pressure In Pb2 drops further to Pb3 and air/pressure exchange takes place 
when liquid level A3 is at level D3. 

Air and pressure from chamber Pa3 is automatically ti^nsported to chamber PbS- 
and liquid flows to the dispensing mechanism. 



This is a continuous process of chamber Pa and Pb being in balance while the 
liquid level drops because of empt^ng ttie bottle by triggering. 

Exchange of air pressure and liquid is under influence of shape and dimensions 
of the conduct and the viscosity of ttie liquid. 

The abbreviations used in the Figures 7, 8 and 9 are plained hereafter 
A: liquid ievelin handle E: cross section conduct 

B: liquid level In container F: handle chamber 

C: height difference A-B G: container (^mber 

D: height to conduct 
Pa: pressure in chamber F 

Pb: pressure in chamber G . . 

The shaded area means content e.g* liquid present in the dispenser 

Conclusion to figures 1 to 6 and 7 to 9 explanation: 

Exchange of air pressure and liquid is under influence of shape and dimensions 
of the conduct and the viscosity of the liquid. 

Theoretical diameter of the conduct needed to exchange liquid (water) only: 
1.13mm 0 

This is based on a continuous liquid flow of Iml/s, needed to feed liquid to 
the trigger sprayer. 



Parameters: 3.6kg/hr 
5cm tL. 



= 1ml/s . 



Up 



Ip 



O.OOSbar (hydrostatic pressure level 

difference) 
= I.OOObar (intemal pressure) 
= 0.995bar (external pressure) 




£f} s O.OOSbar (pressure difFerence 

between internal and external) 

Theoretical diameter of the conduct needed to exchange air only: 

0.23mm 0 

This is based on the atxive parameters and the following parameters. 
Parameters: 3.6lcg/hr =3.6L/hr 

3.6 X 1 ,29gr = 4.644gr air/hr 



Because of capillary action the minimum diameter of the conduct is: 

I 

dk2.Smm 0 
to exchange air and liquid via one conduct. 



Therefore: 

1) the minimum volume of the container body is 100 mi. 

This is based on smallest reasonable selling item, practically every volume 
above 1 mi will do. 

2) minimum volume of dispenser unit is defined by the shape of the minimum 
needed handgrip of 2cm 0 and 4cm height (12.57ml) 

3) minimum diameter of conduct is then 2.5mm 0 or 4.9mm' 

4) the dip tube (N) has preferably a minimum diametef of about 3 mm 

5) an alternative for 1 conduct (G) is to have 2 conducts: one for liquid exchange, 
another for air exchange, the latter positioned above the liquid level. 



13 




' Claims 



1. A dispenser comprising a container (A) for holding a product to be . - 
dispensed and a disponing meclianism (B). said dispenser comprises 



interconnecting said tiottom witii a side opposite thereto; 
said container body further including at least one outlet 
opening (F) arranged in or near the side opposite to said 
bottom, preferably in or near the upper half of the means 
interconnecting the bottom with the side opposite to said 
bottom, 

ii. a conduct (G) connecting said container body, extending 
from the outlet opening (F). with said dispensing mechanism. 

ill. a trigger sprayer (iH) and. I 

iv. a nedc (K) connecting said trigger sprayer (H) with said 
conduct (G) 



characterized in that, said neck (K) and said conduct (G) are iiniced to said 
container body (Q) so that said neck (K) and said conduct (G) fomti a swan-nedc 



pressure and product to be dispensed . - 

2. A dispenser according to claim 1 wherein the means for interconnecting 
the bottom with the side opposite thereto has a cylindrical form. 

3. A dispenser according to claim 1 wherein the means for interconnecting 
the bottom with the side opposite thereto has a cubical form comprising 
side wails, preferably at least four side wails (C. D....) interconnecting said 
bottom (E) vnth said side opposite thereto. 

. 4. A dispenser according to daim 1-3 where;n a protrusion (M) is arranged 
close to the trigger sprayer {H) such as to receive the end of a tube (N) 
attached to said trigger sprayer. 
5. A dispenser according to dalm 4 wherein the protrusion (M) extends the 
conduct (G) arranged in such a manner as to receive a tube (N) attached 
to the sprayer. 



i. 



a container body (Q) having a bottom (E) , and a means for 



or a U-shape extending from said outlet opening (F) so as to exchange air 




6. A dispenser according to claim 4 wherein the protrusion (M) extends the 
neck (K) arranged in such a manner as to receive a tube (N) attached to 
the sprayer. 

7. A dispenser according to claim 4 wherein the protrusion (M) Is arranged In 
the neck (K) in such a manner as to receive a tube (N) attached to the 
sprayer. 

8. A dispenser according to claims 1-7 characterized in that the container 
body (Q) is shaped In such a manner that It is resting on the forearm of a 
user of the dispenser. 

9. A dispenser according to claim 1-7 characterized in that the sidewail (C) 
of said container body (Q) is shaped in such a manner that said sidewail 
(C) is resting on the forearm of a user. 

10. A dispenser according to any of the preceding claims wherein the 
protrusion (M) contains an opening means (P) and a cloisure means. 

11. A dispenser according to any of the preceding claims wherein the trigger 
• sprayer (H) comprises a precompression sy&tem. 

12. A dispenser according to any of the preceding claims wherein said 
dispensing mechanism canries, preferably an-anged on Its top surface, at 
least one label displaying content and users Information. 

13. A dispenser according to any of the preceding claims comprising an 
opening for filling in Its bottom (E) and/or In one or more of its sidewalis 
(C,0,...) and/or In its side opposite to said bottom. 



^■Munich 

The current invention relates to a dispenser as exemplified in Figure 10 
comprising a container (A) for holding a product to be dispensed and a 
dispensing mechanism (B), said dispenser comprises 

i. a container body (Q) having a bottom (E) , and a means for 
interconnecting said bottom with a side opposite thereto; 
said container body further including at least one outlet 
opening (F) arranged In or near the side opposite to said 
bottom, preferably in or near the upper half of the means 
interconnecting the bottom with the side opposite to said 
bottom, 

ii. a conduct (G) connecting said container body, extending 
from the outlet opening (F), with said dispensing mechanism, 

ill. a trigger sprayer (H) and, 

iv. a necic (K) connecting said trigger sprayer (H) with said 
conduct (G) 

characterized in that, said necl< (K) and said conduct (G) are linlced to said 
container body (Q) so that said necl< (K) and said conduct (G) fomn a swan-necic 
or a U-shape extending from said outlet opening (F) so as to exchange air 
pressure and product to be dispensed. 




Figure 12 
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